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ABSTRACT 


Recently, Internet of Things (IoT) has been providing services that increase 
convenience for users by connecting objects to a network. As a result, 
the number of users and smart devices utilizing IoT is also increasing. So, the 
existing system has a problem that when a variety of devices are added, 
a bottleneck or an overload of the server occurs, because of structure of the 
system. In this paper, we propose IoT task management system using control 
board to solve these problems. The server performs only simple 
communication and analysis, and the management of tasks such as remote 
control is carried out using the control board. Also, it analyzes the user's 
remote control command and recommends to users the most used equipment. 
Through this, it is possible to reduce the data throughput and traffic of the 


loT server and to provide the service with increased convenience and accuracy of 
Remote control operation. 
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1, INTRODUCTION 

Recently, IoT can be used regardless of location and time by connecting objects to 
network [1-4]. When applied in the industrial field, [oT can be applied to fine or repetitive tasks that are 
difficult for people to control, so that they can work quickly and efficiently. When it is used in the home, it 
provides users with convenient service such as remote control and monitoring [5-7]. Existing systems use 
centralized processing model to process tasks and data, which can lead to server overload if the number of 
devices connected increases [8, 9]. In addition it provides a consistent service without considering the 
characteristics of users. Therefore, there is a problem that the convenience of the user and the accuracy of the 
operation are low [3, 5], [10, 11, 12]. 

In this paper, in order to solve these problems, we propose an IoT task control system using the 
control board. In order to reduce the burden on the server, the control board is used as an intermediate 
manager to process the sensor data and manage the work. The function of the control board is to receive 
sensor data and device information from Arduino and save each data into the database through 1:1 
communication with the server. It also controls the device by transmitting user's remote control and 
reservation command to Arduino. 

And, we analyze the recommendation device by time to provide the service considering the 
characteristics of users. When the user executes the remote control, the remote control command loaded to 
the database, and analysis is started by transmitting the analysis request to the server through the socket 
communication. The analysis utilizes the remote control commands stored in the database to determine which 
device the user has used at a particular time. 

The result of the analysis is that the most-used device is transmitted to the Android application and 
is recommended to the user. This methodology will reduce the data throughput and traffic of the server and 
minimize the overload. 
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2. SYSTEM DESIGN 

The system uses the control board to process the device operation commands and sensor data. 
This methodology reduces the server's data throughput and traffic, thereby reducing overhead. In addition, 
user's remote control command is collected to derive the most used device by time and application 
recommends user what most used the device. This methodology can reduce the burden on the server and 
provide customized services to users. Figure | shows the configuration of the proposed system. 
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Figure |. Block diagram for task management system 


When the user executes the remote control or reservation function in the application, the command 
data is transmitted to the server. The remote control commands and the reservation data loaded to the 
database table and the command is transmitted to the control board. And, the control board transfers the 
received command directly to the device and processes it. Figure 2 shows the structure of the system. 
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Figure 2. Architecture of task management system 


The home device module consists of the devices and the sensors attached to the devices. 
Through the sensor, the environment data of the home is collected and transmitted to the server. The server 
loads the received sensor data into the database. Also, when the user executes the remote control and 
reservation function by utilizing the application, the server loads the corresponding command into the 
database and transmits the command to the control board. Analysis of the most used devices by time is based 
on user's remote control command. In this way, the user derives the device that used the most remote control 
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at a certain time. The operating device is recommended to the user through the application and receives the 
selection value of the user. Figure 3 is a flow chart of the most-used device analysis algorithm by time. 
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Figure 3. Analyze the most used devices by time flow 





When the user executes the remote control using the application, the algorithm starts. The user's 
remote control command 1s collected, loaded to the database table, and utilized as analysis data. The loaded 
data is classified by time and reclassified for each device to derive the number of operation of the specific 
device at the relevant time. The number of operations per device is compared with each other to derive the 
most used device as a result at a specific time. The results of the analysis are transmitted to the application 
and the operation of the device is recommended to the user. 


3. SYSTEM IMPLEMENTATION 

The system utilizes the application to provide remote control, device operation scheduling, 
and monitoring service. Also, using the application, the user can control the device and obtain environmental 
information by checking the data of the current sensors. When the user utilizes the remote control of 
application, the operation and stop of each device can be controlled by using the ON and OFF buttons of the 
corresponding device. In addition, when the reservation function is utilized, a specific device can be operated 
and stopped at a desired time. Figure 4 shows the monitoring and remote control pages. 
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Figure 4. Remote control page and monitoring page 
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The user can change the state of the device through the application. When using the remote control 
of application, it is possible to access the device and control the operation without being limited by the time 
and place. When remote control is performed, the change status value of the corresponding device is 
transmitted to the server and loaded into the database. The monitoring service collects the status of the device 
and sends it to the control board. The control board is transmitted to the server and transmitted to the 
application so that the status of the current device can be monitored. 

Figure 5 shows the application recommends user that the devices. When the user starts the remote 
control through the application, it derives the most used device by time based on the data stored in the server. 
And, after the analysis result is transmitted to the application, the system provides customized service. 
Figure 6 shows the configuration of the overall system prototype. 
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Figure 6. Prototype environment 


In this system, a temperature sensor and a humidity sensor are attached to Arduino to measure the 
environment inside the home, and the environment is configured using Raspberry Pi as a control board. 
In addition, the operation of the device is carried out by an electric fan, an air conditioner, a humidifier, 
and a dehumidifier. When the user performs remote control, the user's command is sent to the server, 
and the server loads the remote control command to the database table and sends it to the control board. 
The control board receives the command of the user, determines the operation of the device, and transmits 
the command to the device to operate the device. For the experiment, the air conditioner was replaced with a 
fan, and the dehumidifier was replaced with a humidifier. 
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4. REVIEW 

In this study, to solve the problems of the existing IoT system, this study implemented the IoT 
system which can reduce the throughput and communication amount of the server by using the control board, 
analyze the characteristics of users and provide customized services. When the user starts the remote control 
by utilizing the application, the remote control command is transmitted to the server. The server loads the 
received remote control command into the database and uses it as analysis data and transmits the remote 
control command to the control board. The control board receives the command and determines the operation 
of the device and controls the device. Table 1 shows the dataset for the experiment. 


Table 1. Experimental Dataset 


System Type Description 
Existing Temperature - 26°C 
System Humidity — 23% 


Data Processing — Server 
Task Management - Server 
Data Analysis - Server 

Proposed Temperature - 26°C 

System Humidity — 23% 

Data Processing — Control Board 
Task Management — Control Board 
Data Analysis - Server 


The data set used in the experiment has the same temperature and humidity of the existing system 
and the proposed system. This is to confirm the difference between data throughput and traffic in the way 
that the server handles data processing and Task management and how the control board processes data. 
Figure 7 compares the server data throughput of the proposed system with the existing system. 
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Figure 7. Server data throughput graph 


Since the existing system uses the server and two devices to process the system, the server collects 
and processes all the data, and then proceeds to transmit the operation command of the device. Proposed 
system adds a control board and performs work management such as device operation discrimination, so that 
the data throughput of the server can be confirmed to be low. Figure 8 shows the data traffic of the existing 
system. 
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Figure 8. Existing system server data traffic graph 


In the existing system, since the commands of the task are processed by the server, the workload of 
the server is higher than that of the device. Figure 9 shows the server traffic of the proposed system. 
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Figure 9. Proposed system server data traffic graph 


5. CONCLUSION 

In this paper, we proposed a task control system that provides services by analyzing characteristics 
of users by reducing server throughput and communication volume using control board. The system uses the 
application to send remote control commands to the server when the user starts remote control. The server 
loads the remote control command received from the application to the database table and transmits the 
remote control command to the control board to operate the devices. In addition, the remote control 
command of the user stored in the database is used as analysis data to analyze the most used devices by time. 
This reduces server traffic and data throughput and can provide services considering user characteristics. 
Future research is needed to increase the resource management efficiency of the control board, 
not the server. 
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